Abstract. The hypergeometric series reduce to many elementary functions. Many of them are known to have the continued fraction expansions. Few of them for certain values, however, are known to have the simple continued fraction expansions which keep regularities. In this paper we show more simple continued fraction expansions holding regularities.
Introduction
The hypergeometric function F ða; b; c; zÞ is defined by the power series F ða; b; c; zÞ
where a, b and c are any complex constants and c is not any negative integer or 0. It reduces to many elementary functions, for example, zF ð1; 1; 2; ÀzÞ ¼ logð1 þ zÞ, F ðÀk; 1; 1; ÀzÞ ¼ ð1 þ zÞ k and zF 1=2; 1; 3=2; Àz 2 À Á ¼ arctan z. The confluent hypergeometric functions are defined by the entire functions Fðb; c; zÞ See [2] , Chapter 6 or [9] , Chapter 18, 19 for details in the continued fractions of hypergeometric functions. In this paper we shall refer mainly to [2] though the similar content is described in [9] too. Arithmetical properties of certain values of the hypergeometric functions by using the continued fraction expansions can be seen in e.g., [7] or [8] . Most of the reduced elementary functions in this paper were considered in [7] too. Much more works in arithmetical properties are, however, handled by using the simple continued fraction expansion because it is easier to be handled. But, up to present, only a few of them for some values have been known to have the simple continued fraction expansions holding regularities. For example, for positive integers u and v the simple continued fraction expansions of In this paper we shall show more simple continued fraction expansions of some values of certain hypergeometric functions.
Main Results
We write There is a regularity up to the 12-th partial quotient. However, the 13-th one, Remark. Taking N as infinity in Theorem 1, we might have
But it is nonsense because it is trivially seen that both sides tend to 0.
where
Theorem 3.
where B N ¼ N!.
; . . . where C N ¼ Q N i¼1 ðinÞ 2 ðin þ 1Þ 2 .
Lemmas
Let a be real. We denote the continued fraction expansion of a by
The simple (or regular) continued fraction expansion of a is given by a ¼ ½a 0 ; a 1 ; a 2 ; . . ., satisfying
a n ¼ a n þ ð1=a nþ1 Þ; a n ¼ ba n c ðn b 1Þ:
An equivalence formation between the continued fraction expansion and the simple continued fraction expansion is well-known.
and a 2kþ1 ¼ b
Proof. 
, and for k ¼ 1; 2; . . .
and
If some partial quotients are inadmissible, the following lemma is also useful. Denote
Lemma 2. 
Proofs of the Theorems
Proof of Theorem 1. From [2] , (6.1.18) (p. 203)
and 
But, the partial quotients are inadmissible if they are not integers. 
: 2; . . . ; N þ 1.
General Hypergeometric Functions
The continued fraction expansion of Gauss F ða; b þ 1; c þ 1; zÞ=F ða; b; c; zÞ or Fð1; c; zÞ is well-known, but it is not easy to transform it into the simple one. We consider the modified expression about zF ða; b þ 1; c þ 1; z 2 Þ=F ða; b; c; z 2 Þ or zFð1; c; z 2 Þ.
where c is a positive integer and B N ¼ N!.
Since a
Since ½. . . ; a; Àb; g ¼ ½. . . ; a À 1; 1; b À 1; Àg as seen in [6] , Section 6, one has ½0; a If we take Q maxða; bÞþNÀ1
